Burkitt's lymphoma-derived cell line, Raji, showed a cloning efficiency of 50%). These results are comparable to the lowest seeding regime used in this experiment and suggest that the medium used substantially affects clonal growth. Thus, the combination of an enriched medium and seeding the B cells directly onto a growing feeder layer clearly results in an improvement in cloning efficiency. This method is particularly useful when the number of transfectants is very low because it is unlikely that single positive wells will have arisen from more than one cell. This is borne out by the successful cloning of single cells (from a population of 2-4 ×10 4 cells per well) after transfection with YAC DNA (unpublished observations). In these instances, the number of positive cells was often <1 in 2 × 10 6 starting cells. To subclone the genomic clone in bacteriophage lambda, restriction enzyme mapping has been done routinely (2) . However, restriction enzyme mapping is time-consuming and labor-intensive. Also, it is difficult to identify appropriate enzyme sites to subclone the restriction fragments into the plasmid vector. To overcome these difficulties, a polymerase chain reaction (PCR) mapping method has been developed. This method uses a long PCR (1) with two primers generated according to the bacteriophage lambda vector sequence (i.e., lambda primers) to amplify the 10-12-kb genomic sequence. For the second PCR to map genomic sequences in bacteriophage lambda, PCR primers from the corresponding cDNA sequence and one of the lambda primers used in the first PCR were used. Using these primers, the target sequence is easily amplified from the genomic clone in bacteriophage lambda. The amplified sequence is subcloned into the pCR ™II vector using the TA 
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Cloning ® Kit (both from Invitrogen, San Diego, CA, USA). According to the size of amplified sequences from different sequence-specific primers, the location of target sequences in bacteriophage lambda DNA can be mapped. In addition, possible intron sequences that are absent in the cDNA sequence can be identified. Using this method, we successfully mapped and subcloned a genomic clone PsgUGT1(H.-H. Woo and M.C. Hawes, unpublished) in bacteriophage lamda EMBL3 in a few days ( Figure  1 ). The lambda EMBL3 DNA containing a genomic clone was isolated using a Lambda DNA Isolation Kit (Qiagen, Chatsworth, CA, USA). Lambda EMBL3 DNA (10-60 ng) was used in a PCR to amplify the 10-12-kb genomic sequence. Two primers from the lambda EMBL3 sequence were used for PCR amplification; i.e., PEMBL3-L (5 ′ -CTC GTG AAA GGT AGG CGG ATC TGG GTC-3 ′ ) and PEMBL3-R (5 ′ -GAG AAT AAC GAG TGG ATC TGG GTC GAC C-3 ′ ). For PCR, the 10-12-kb genomic sequence in lambda DNA was amplified in 30 µ L of 50 mM Tris-HCl (pH 9.0) buffer containing 20 mM (NH 4 ) 2 SO 4 , 2 mM MgCl 2 , 0.1% Triton ® X-100, 100 µ M of each dNTP, 0.75 U of TaqDNA polymerase, 0.2 µ M PEMBL3-L primer and 0.2 µ M PEMBL3-R primer. TaqDNA polymerase was a mixture of the following two enzymes in 20:1 (vol/vol) ratio: PanoTaqDNA Polymerase (Panorama Research, Mountain View, CA, USA) and Cloned Pfu DNA Polymerase (Stratagene, La Jolla, CA, USA), respectively. PCR was carried out with initial denaturation at 95°C for 1 min followed by 30 cycles of 95°C for 10 s and 68°C for 10 min. Terminal extension was performed at 68°C for 20 min. The amplified, 10-12-kb genomic sequence was size-fractionated and purified by agarose gel (0.6%) electrophoresis. The second PCR was performed to map and subclone the target sequence. For the second PCR, the corresponding region was amplified from the size-fractionated and purified 10-12-kb genomic sequence in a 20-µ L reaction containing 0.2 µ M sequencespecific primer P33-13 (or P33-23) of PsUGT1cDNA sequence and 0.2 µ M PEMBL3-L primer (or 0.2 µ M PEMBL3-R primer). PCR was carried out with initial denaturation at 95°C for 1 min followed by 30 cycles of 95°C for 10 s and 68°C for 6-8 min. Terminal extension was performed at 68°C for 15 min. The amplified sequence was size-fractionated and isolated by agarose gel (0.8%) electrophoresis. The isolated DNA was subcloned into the pCRII vector and used for automatic DNA sequencing. Figure 2 shows the PCR products after second-round PCR amplification. Lanes A and B show different sizes of PCR products amplified with two sets of different sequence-specific primers; i.e., (lane A) PEMBL3-L and P33-13 primers and (lane B) PEM-BL3-L and P33-23 primers. Lanes C and D show that there are no amplifications with PEMBL3-R and P33-13 primers or PEMBL3-R and P33-23 primers, respectively.
In summary, by the method presented, a genomic clone in the bacteriophage lambda vector can be rapidly mapped and subcloned. This will eliminate a long, tedious procedure of restriction enzyme mapping to localize the target genomic sequence cloned in bacteriophage lambda vector.
